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2 

3 TITLE 
4 

5 INTERNALLY S HIELD ED ENERGY CONDITIONER 
6 

7 CROSS REFERENCE TO RELATED APPLICATIONS 



8 This application claims priority to United States provisional application 60/530,987, 

9 filed 12/22/2003, having attorney docket number X2YA0044P-US, and the contents of that 
10 application is incorporated herein by reference. 

11 

12 BACKGROUND OF THE INVENTION 

13 This invention relates to electrical technology. 

14 More specifically, this invention relates to low inductance devices and energy 

15 conditioning. 
16 

17 DISCUSSION OF THE BACKGROUND 

18 The word "terminal 0 means electrically conductive material at the point at which 

19 current enters or leaves an electrical device. 

20 The terms "X" capacitor and "line to line capacitor" both mean a two terminal passive 

21 lumped circuit element having a capacitance value across the two terminals wherein the two 

22 terminals are connected in parallel configuration with a circuit load device. X capacitors are 

23 primarily used to prevent electrical droop across loads. That is, X capacitors are typically 

24 used to provide a source or sink of electrical energy. 

25 The terms " Y" capacitor and "line to ground capacitor" both mean a two terminal 

26 passive lumped circuit element having a capacitance value across the two terminals wherein 

27 one of the two terminals is connected to a line which is located in a circuit path between a 

28 source and a load and the other terminal is connected to an electrically conductive structure 

29 that, in lumped circuit diagrams, is usually shown as a ground. However, the voltage 

30 potential of the alleged ground may vary depending upon the amount of charge it receives or 
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1 distributes. In applications, typically, the alleged ground typically is either an earth ground or 

2 a chassis ground. However, for purposes of this application, the internal shield structure 

3 described below generally is not electrically connected to an external earth or chassis ground. 

4 Y capacitors are primarily used to filter noise from signals. 

5 One or more lumped circuit elements including X and/or Y capacitors may be 

6 fabricated in a single structurally integral electrical device. 

7 The term "plate" is used throughout to refer to structure typically formed by layering 

8 processes. Use of the term "plate" therefore does not imply structures that are not integrated 

9 during their formation. The term "plate" may refer to elements of structures that are 

10 integrated during their formation. The term plate as used herein means a structure with at 

1 1 least two relatively large area major surfaces and one or more relatively smaller area edge 

12 surfaces. Each major surface may but need not be flat. 

13 Energy conditioning means at least one of filtering, decoupling, and transient 

14 suppression of electrical energy propagating between a source and a load. 

15 Filtering means modifying the frequency spectrum of a signal. 

16 Decoupling is a term typically applied to active circuitry. In such circuitry, active 

17 devices change their properties, such as trans-qonductance, which affects voltage on coupled 

18 elements. Decoupling means the minimization of the affects on the voltage of coupled 

19 elements due to the changes in the active circuitry. 

20 Transients include spikes due to external effects, such as static discharges and 

21 parasitics, such as self induction induced in a circuit. 

22 A first level interconnect is a structure or device that provides an initial circuit 

23 connection to an integrated circuit. 

24 An inteiposer is a structure or device that provides a circuit connection to an 

25 integrated circuit. 

26 United States Patents (USPs) 6,018,448 and 6,373,673 disclose a variety of devices 

27 that provide electrical energy conditioning. The teachings of USPs 6,018,448 and 6,373,673 

28 are incorporated herein by reference. PCT anplication PCT/US2004/000218, now published 

29 as publication WO 2004/07095, also disclose a variety of devices that provide electrical 

30 energy conditioning. The teachings of PCTrJS2004/000218 as published as WO 2004/07095 
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1 are also incorporated herein by reference. 

2 The novel inventions disclosed herein are structures that have certain performance 

3 characteristics that significantly improve at least the decoupling aspect of electrical energy 

4 conditioning compared to the devices described above. 
5 

6 SUMMARY OF THE INVENTION 

7 An object of the invention is to provide a novel structure, a method of making the 

8 structure, and a method of using the structure, and related circuit configurations and their use, 

9 wherein the structure has a certain capacitance and provides energy conditioning that results 

10 in an ultra high insertion loss and improved decoupling. 

1 1 Another object of the invention is to provide a circuit or a portion of a circuit 

12 including a novel structure of the invention, a method of making the circuit, and a method of 

13 using the circuit. 

14 Additional objects of the invention are to provide devices, circuits, and methods of 

15 using them that provide improved energy conditioning over a wide frequency range. 

16 These and other objects of the inventi on are provided by a novel energy conditioner 



17 structure comprising a first electrode including at least a first electrode plate, a second 

1 8 electrode including at least a second electrode plate, and an internal shield structure that is 

1 9 electrically conductive, the shield structure includes a center shield portion between the first 

20 electrode plate and the second electrode pi ate, and the shield structure includes conductive 

21 connecting structures including any of conductive vias, holes filled with conductive material, 

22 and plates electrically connecting the elements of the shield structure to electrically connect 



23 individual layers of the shield structure into a single conductive structure. The shield 

24 structure has no or substantially no region forming an external surface of the novel structure. 

25 The internally connected shield structures elements have certain geometric values, relative 

26 values, relative positions, and shapes, relative to each other and relative to the other elements 

27 forming the novel structure. 

28 Generally speaking, plates of the an electrode receive electrical energy along any 

29 conductive path that connects to that plate to the portion of the electrode forming part of the 

30 external surface of the energy conditioner. Each plate may be generally rectangular shaped, 



3 



WO 2005/065097 



PCT/US2004/039777 



1 having two shorter side edges, and two longer side edges. The electrical connection of that 

2 plate to the external surface of its electrode may be via the shorter or the longer side edges of 

3 the plate. Similarly, the external surface of each electrode may reside in either a shorter side 

4 face or a longer side of the energy Conditioner. The inventors have determined that the 

5 relative location of the external surface portion and internal connection paths (along shorter 

6 or longer sides of generally rectangular energy conditioners) affects device performance. 

7 Preferably, substantially all plates of the first electrode have substantially the same 

8 shape and are stacked vertically aligned w^h one another. Preferably, substantially all plates 

9 of the second electrode also have substantf ' t^e same shape and are stacked substantially 

10 vertically aligned with one another. However, plates of the first electrode and the second 

11 electrode may have an axis or plane of symmetry and, if so, plates of .the sepond electrode 

12 may oriented in the plate of the plates inverted about the axis or plane of symmetry relative to 

13 the plates of the first electrode. 

14 These and other objects of the inv^H <>r, are provided by a novel structure comprising: 

15 a first electrode including (A) a fir-* * - strode first plate, said first electrode first plate 

16 defining (1) a first electrode first plate an ir.n-r surface, (2) a first electrode first plate outer 

17 surface, and (3) a first electrode first plate n 1 *^ surface defined by perimeters of said first 

18 electrode first plate inner surface and said !" V. <■ ectrode first plate outer surface and (B) a 

19 first electrode contact region having a f i rst e '.ecKode contact region surface for electrically 

20 contacting said first electrode; 

21 a second electrode including (A) a second electrode first plate, said second electrode 

22 first plate defining (1) a second electrode c t* plate an inner surface, (2) a second electrode 

23 first plate outer surface, and (3) a second r strode first plate edge surface defined by 

24 perimeters of said second electrode first p 1 -* i^ner surface and said second electrode first 

25 plate outer surface and (B) a second elec'r ^ r — tact region having a second electrode 

26 contact region surface for electrically contacting said second electrode; 

27 a conductive shield structure include ' 0 a plurality of conductive shield plates 

28 including at least (1) an inner shield plate, O • %st outer shield plate, (3) a second outer 

29 shielding plate, and (b a shield plate con!- - tmcture for electrically contacting to one 

30 another said plurality of conductive shie 1 ; ; :^s; 
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1 wherein said first electrode first plate inner surface faces said second electrode first 

2 plate inner surface; 

3 wherein (A) said inner shield plate is between said a first electrode first plate inner 

4 surface and said second electrode first plate inner surface, (B) said first outer shield plate is 

5 faced by said first electrode first plate outer surface, and (C) said second outer shielding plate 

6 is faced by said second electrode first plate outer surface; and 

7 said conductive shield structure is designed to be electrically insulated from a circuit. 

8 The shield structure has substantially no portion having a surface forming a part of the 

9 surface of the novel structure. The surface of the novel structure substantially entirely 

10 encloses the conductive shield structure. 

1 1 The elements of said novel structure can have certain geometric values, relative 

12 values, relative positions, and shapes, 

13 The novel structures may also include, in the stack of conductive layers, also known 

14 as conductive plates, additional first conductive layers as part of the first electrode, 

15 additional second conductive layer as part of f he second electrode, and additional shield 

16 layers as part of the shield structure. 

17 Unlike other shielded energy condi tioners, the shield structure of this invention does 

18 not include electrodes for electrical connection to circuit elements. This lack of a 

19 requirement for shield electrodes for connection to circuit elements enables the novel 

20 structures of the invention to have substantially or entirely all of one side thereof residing on 

21 a conductive surface while maintaining the ? l ^Id structure out of electrical contact with all 

22 circuit elements. 

23 The energy conditioner novel structures may have some of its surface regions defined 

24 by electrically insulating material. The novel energy conditioner structures have surface 

25 regions formed by at least one contactable snrface of the first electrode and the second 

26 electrode. The novel structures may have w*ral electrodes, each of which preferable has 

27 layers or plates inside the structure that are « ^b^ntially shielded from layers of all other 

28 electrodes of the structure. 

29 The structure preferably has an electrically insulating material between the conductive 

30 layers or plates that thereby substantially w er*:s electrons from moving from one 



5 



WO 2005/065097 PCT/US2004/039777 



1 conductive layer through the insulating material to another conductive layer. The insulating 

2 material may be any material that has a dielectric constant. Examples of the insulating 

3 material are air, which has a dielectric constant of one, and material specified as X7R, which 

4 has a dielectric constant of about 4600, silicon, DI-V and II-VI semiconductors, and SiN and 

5 Diamond semiconductors. Preferably, the die! ectric constant is relatively large in order to 

6 maximize capacitance per volume. However, the dielectric constant may be set at least in 

7 semiconductor applications by dielectric 1 ?yj»rs compatible with the semiconductor in 

8 question. 

9 The certain geometric values, relative values, relative positions, and shapes of 

10 structures of the invention include shapes o f each of the plates in the plane defined by the 

11 major surfaces of those plates, the locations and relative extensions of the conductive layer 

12 contact regions where electrical energy connects to each plate, the thickness of each plate, the 

13 spacing between adjacent plates, and the ? 1; prr^nt of plates relative to one another. 

14 The energy conditioner structures of the invention may include additional internal 

15 structural elements, such as electrically crv^v.^ve wire lines, conductive via connecting 

16 structures, and conductive layer edge intervention structure The energy conditioner 

17 structures of the invention may include in^r or surfaces defining apertures in the plates 

18 through which electrically conductive lines r^'-nd. The apertures may form part of vias or 

19 tubular-shaped regions extending between H**«s or layers in the structure. The vias or 

20 tubular regions may be filled with mated? 1 -lerhical or conductive, or remain as apertures, 

21 that is, not filled with material. These ek^ : r conducting lines may electrically connect 

22 to plates of the same electrode or the ship 1 - 1 v lure while extending through apertures in 

23 plates of other electrodes a nd rem ai n i n g j ™ 1 ^d from those other electrodes or the shield 

24 structure as the case may be. The electro ^ ^ee interconnection structure, if it exists, serves 

25 to electrically interconnect plates of the s'^e 'strode to one another, and electrically 

26 connects to an edge of platec of the elects v., 

27 The plates of the shield structure ? - 1 wrically connected to one another. The plates 

28 of the shield structure and the conductive ^ :rc electrically inter-connecting the plates of 

29 the shield structure to one another and su ! ; - "ally enclose the interior plates or layers of the 

30 electrodes of the structure of the inven'ion. 
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1 A structure of the invention may be formed as a discrete component, such as a 

2 component suited for connection to a PC board or for connection to a connector. 

3 Alternatively, a structure of the invention may be formed into and form part of another 

4 structure, such as a PC board, a connector, a first level interconnect, an interposer, or an 

5 integrated circuit, including monolithic integrated circuits. In discrete component 

6 embodiments of the invention, the first electrode includes a contact region surface that 

7 defines a portion of a surface of the structure, the second electrode includes a contact region 

8 surface that defines a portion of the surface of the structure, and the energy conditioner 

9 structure has no surface defined by a portion of the shield structure. 

10 In alternative embodiments, the shield structure may have a surface region defining a 

1 1 recessed portion of the surface of the structure. 

12 Discrete component and PC boards that incorporate the novel structures of the 

13 invention may be formed by conventional layering and firing techniques. Wire lines may be 

14 either formed monolithically, or formed separately and then inserted into the apertures or 

15 formed in the apertures. 

16 In both PC board and integrated circuit embodiments, certain ones of the electrodes 1 

17 contact region surfaces in di screte component embodiments that define portions of the surface 

18 of the structure do not exist, per se. Instead, the regions where those surfaces would 

19 otherwise define termination of a discrete component are formed in contact with electrically 

20 conductive material connecting to vias anH/or extending from and/or through some portion of 

21 the PC board, substrate, first level interconnect, interposer and/or integrated circuit beyond 

22 the regions containing the first electrode, the second electrode, and/or the shield structure. 

23 Preferably, the inner shield plate extends, in the plane defined by its major surfaces, 

24 beyond the edges of adjacent plates of the first and second electrodes such that, with the 

25 possible exceptions noted below, any line passing through both of the adjacent plates (i.e., a 

26 plate of the first electrode and a plate of f, ie second electrode) also passes through and/or 

27 contacts the inner shield pi ate. An excep ' i on exists wherein, in some embodiments, relatively 

28 small regions of the plates of each of the f : rst and second electrodes extend beyond the 

29 extension of the shield plates where they contact one or more internally positioned conductive 

30 layer interconnection structure (s). The ir^em?l conductive layer interconnection structure 
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functions to electrically connect substantially all plates of the first electrode to one another 
and/or substantially all plates of the second electrode to one another. In addition or 
alternatively, at least a portion of the inner, shield plate generally extends a distance beyond 
the extension of adjacent plates of the first and second electrodes by at least one, preferably at 
least 5, more preferably at least 10, and most preferably at least 20 times the distance 
separating the inner shield plate from an adjacent plate. 

The electrode plate interconnection structure is a structure that electrically contacts 
portions of all or substantially all of the p'-.tes of the electrode, thereby electrically connecting 
the plates of the electrode to one another. T 1 ^ ^ectrode plate interconnection structure for 
one electrode does not, inside of the energy conditioner structure, contact the plates of any 
other electrode or the shield structure. Etectatfe interconnection structure typically exists 
within these discrete components. 

In PC board, connectors and integrate/ circuit embodiments of structures of the 
invention, there may be no electrode or s! <e]d structure edge interconnection structure. 
Instead, typically, there will be structure eW - : <-?1ly interconnecting all plates of the same 
electrode orthe shield structure which in^'i' 1 electrically conducting wirelines that connect 
to plates of the same electrode or the shieM str^ture. The electrically conducting wire lines 
that connect to plates of one electrode do not electrically connect to plates of other electrodes. 
No wire lines connect to the shield structure. Preferably, the electrically conducting wire 
lines connected to plates of one electrode o?ss 1 -rough apertures in plates of other electrodes 
and the plates of the shield structure such "b*t those wire lines do not electrically connect to 
the plates of the other electrodes or the sh - + mcture. 

In addition, as show" in figures h . 'n the energy conditioner, to provide for 
internally located, common shielding coHuc * e vias are provided thereon is arranged 
between the first and second ebctrodes sheets *nd are utilized to electrically connect the 
internally located, shielding conductive l*ver one another. 

Conductive coupling or conductr • z c- ection.is accomplished by one or more 
via-hole(s) disposed in the respective ins 1 vvt sheets and coupling to and/or thru each 
shielding conductive layer »s needed. Vj* <?• - ^es whether filled or not, are normally found 
in a non-parallel relationslr'n to the clispo e/ iductive layerings, shielding or non-shielding. 
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1 Via structures are normally disposed beyond the perimeter of any non-shielding conductive 

2 layers, however it is readily contemplated that vias may be disposed thru the non-shielding 

3 conductive layers provided that an insulating area is disposed insuring a direct, but 

4 non-conductive relationship between via structures and the various non-shielding layers. 

5 The inventors also contemplate use of the invention in nano technology fabrication 

6 wherein the invention provides reduced parasitics between very closely spaced conditioner 

7 electrodes, 

8 Parasitic energy that would exist in prior art non shielded capacitors is greatly reduced 

9 by containment of each respective electrode within a portion of the conductive shielding 

10 structure. The conductive shielding structure may be referred to as a conductive shielding 

1 1 cage-like structure. 

12 Fabricating preferred embodiments of bulk devices includes providing insulating 

13 sheets having conductive patterns thereon and in some embodiments via-holes there through, 

14 laminating and firing. However, any other fabrication method may be used. 

15 For example, the insulating sheets may be fired before being laminated. In addition, 

16 the composite component of various preferred embodiments of the present invention may be 

17 produced by the following method. After an insulating layer including a paste insulating 

18 material is provided by printing or other suitable methods, a paste conductive material is 

19 applied on a surface of the insulating layer to provide a conductive pattern and a via-hole. 

20 Next, the paste insulating material is again apnlied on the layer to provide another insulating 

21 layer. Similarly, by applying the paste insulating material in sequence, a composite 

22 component having a multi-layered structure cnn be produced. 
23 

24 BRIEF DESCRIPTIONS OF THE FIGURES 

25 FIG 1A shows an exploded perspective view of layers of a first embodiment of a 

26 novel energy conditioning structure of the invention; 

27 FIG. IB shows a perspective view nf * - e energy conditioning structure of FIG. 1A; 

28 FIG. 1C shows a partial exploded active view of some elements of the energy 

29 conditioning structure of FIG. 1 A illustrating nset distances between certain layers; 

30 FEB. 2A is an exploded perspecti ve viow of layers of a second embodiment of a novel 

9 
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1 energy conditioning structure of the invention; 

2 FIG 2B is an exploded perspecti ve view of layers of a second embodiment of a novel 

3 energy conditioning structure of the invention excluding upper and lower dielectric layers; 

4 FIG. 2C is an exploded perspective view of layers of a second embodiment of a novel 

5 energy conditioning structure of the invention excluding upper and lower dielectric layers and 

6 excluding upper and lower shield structure 1 avers; 

7 HG. 3A shows a filter arrangement including an energy conditioner disposed on 

8 surface including a conductive line; 

9 FIG 3B shows a filter arrangement in^uding an energy conditioner disposed on a 

10 conductive line and having only a single electrode connected; 

11 HG 3C shows a filter arrangement including an energy conditioner disposed on a 

12 conductive line; 

13 FIG 3D shows a filter arrangement including an energy conditioner disposed on a 

14 conductive line; 

15 FIG. 4A shows a filter arrangement including an energy conditioner circuit with A and 

16 B electrode contacts connected to separp'2 cr :r! active lines; 

17 FIG. 4B shows a filter arrangement including an energy conditioner circuit having 

18 another an energy conditioner with different geometric ratios of A and B electrode contacts 

19 connected to separate conductive lines. 

20 HG. 5A shows a filter arrangement including an energy conditioner disposed 

21 transversely on a conductive line over an w 'ture in the line; 

22 FIG. 5B shows a fil^r arrangement i .eluding an energy conditioner disposed 

23 longitudinally on a conduct! ve line over ~n aperture in the line; 

24 HG. 6 is a perspective view that : s a filter arrangement including in perspective 

25 view including an energy conditioner d\? x d over an aperture in a rectangular conductive 

26 component; 

27 HG. 7 is a plan view that shows a r il*°r arrangement including a energy conditioner 

28 disposed over a circular ape ure i n a co^ v i ve ring shaped component; 

29 HG. 8 is a plan view that shows * filler arrangement including three energy 

30 conditioners disposed across an aoerfure 1 elongate generally elliptically shaped 
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1 conductive piece; 

2 FIG. 9 is a plan view of a filter arrangement including two energy conditioners 

3 symmetrically arranged off opposite sides of a conductive circuit line; 

4 FIG. 10 is a plan view of a circuit portion including a plurality of conductive lines 

5 and various arrangements of energy conditioners on and near the lines conditioning energy for 

6 each line; 

7 FIG. 11 is a plan view of a circuit portion including a plurality of conductive lines and 

8 various arrangements of energy conditioners disposed on the lines conditioning energy for 

9 each line; 

10 FIG. 12 is a plan view of a circuit portion including a plurality of conductive lines and 

11 various arrangements of energy conditioners disposed on the lines in which each energy 

12 conditioner connects to one or more 1 i nes ; 

13 FIG. 13 A is an exploded perspective view of an filter arrangement including an 

14 energy conditioner configured to fit into and span an aperture in a ring formed of conductive 

15 material; 

16 FIG. 13B is a side view of the filter arrangement of FIG. 13A; 

17 FIG. 14 is a schemata view of a f -+cr arrangement including an energy conditioner 

18 having a single electrode connected; 

19 FIG 15 is a schematic of a complete circuit including a filter arrangement including 

20 energy conditioner spanning an aperture in a conductive loop; 

21 HG. 16 is a schematic view of a c ••mplete circuit including an energy conditioner and 

22 a metal layer capacitively aM inductively -nn -led and conductively isolated from the energy 

23 conditioner; 

24 HG. 16 is a schematic view of a complete circuit including an energy conditioner and 

25 a capacitively and inductively coupled and conductively isolated metal layer; 

26 HG. 17 is a schematic of a compile r -cuit including an energy conditioner 

27 connected across the sourc- ?»nd the load; 

28 FIG. 18 is a schematic of an enen-/ conditioner connected across the source and drain 

29 electrodes of a Field Effect Transistor (T ); 

30 FIG. 19A is a scherr^ic of an energy conditioner having one electrode connected to 
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1 source or drain of a FET and no other connections to provide a fast charge storage for 

2 memory; 

3 FIG. 19B is a schematic sectional view of a semiconductor wafer showing in high 

4 level connection of the energy conditioner to the FET of FIG. 19A; 

5 FIG. 20A is a schematic of an energy conditioner having both electrodes connected to 

6 source or drain of a FET and no other connections to provide a fast charge storage for 

7 memory; 

8 FIG. 20B is a schematic sectional view of a semiconductor wafer showing in high 

9 level connection of both terminals of the energy conditioner to the FET of FIG. 20A; 

10 HGs. 21 and 22 are schematics illustrating complete circuits with various filter 

1 1 arrangements including energy conditioners of the invention; 

12 FIGs. 23A-C are perspective views that show filter arrangements including another 

13 novel energy conditioner; 

14 FIG. 24 is a perspective view that shows a filter arrangement including another novel 

15 energy conditioner in a circui t arrangement; 

16 FIG. 25A is a side schematic view of another novel energy filter; 

17 FIG. 25B is side sectional view of the energy filter of FIG. 25A; 

18 FIG. 25C is a schematic identifying the internal conductive layers shown in FIG. 25B; 

19 FIG. 26A is a side section view of a filter arrangement including the novel energy 

20 conditioner illustrated in FIGS . 25 A-25C; 

21 FIG. 26B is a plan view of the filter arrangement of FIG. 26A; and 

22 FIG. 27 is a schematic in plan view of a filter arrangement including a variation of the 

23 novel energy filter of HGs. 2*A-25G 
24 

25 DETAILED DESCRIPTION OF THE PR7T7ERRED EMBODIMENTS 

26 FIG. IB shows an energy conditioning structure 1 including a first electrode contact 

27 10, a second electrode contact 20, and a cen tal region 30. The central region 30 has surfaces 

28 formed from one or more d i ^ectric mat ^ r ^ 40. The surfaces of the first electrode contact, 

29 the second electrode contact, *nd the dieVc ric material preferably define the entirety of the 

30 surface of the energy condition] ng structn r.-.. 
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1 HG. 1A shows a sequence of layers internal to energy conditioning structure 1. FIG 

2 1A shows the sequence of layers from to- n bottom being dielectric material layer 50, shield 

3 structure first conductive layer 60, dieler* - material layer 70, second electrode's internal 

4 conductive layer 80, dielectric material layer 90, shield structure's second conductive layer 

5 100, dielectric material layer 1 10, first elect code's internally connected conductive layer 120, 

6 dielectric material layer 130, shield structure's third conductive layer 140, and dielectric 

7 material layer 150. 

8 HG. 1 A shows cond? icti ve path «s ex tending between layers enabling electrical 

9 connection of the shield structure's layc« f nr - another. These pathways are referred to as 

10 vias, and FIG. 1A shows vias 160A, IC^P. Th-re should be at least one conductive pathway 

11 electrically connecting the layers of the ^ - M r*ructure to one anther. Some of these 

12 conductive pathways may pass through ^ -+un\s in the electrodes' internally connected 

13 conductive layers, remaining insulated fr?rr those layers by a region of dielectric material 

14 between the conductive ma^nal in the • -d be conductive material fonning the 

15 electrodes' internally connect conduct - r *y s. 

16 Preferably, these cor'Victive pn ^p- s ^0A, 160B extend along paths outside the 

17 planar extent "of the electrodes' interna]];' zc m ~<ed conductive layers. Preferably, there are a 

18 plurality of conductive pathways like 1 6* A, If B disposed to ring each one of the electrodes' 

19 internal conductive layers. Preferably, - is sufficient density of conductive pathways 

20 like 160A, 160B ringing each one of the ' -tn* ^es' internal conductive layers and connected 

21 to the conductive layers of th fi shield sv ' ~» ^ that the shield structure as a whole provides 

22 a Faraday cage type of effe^ hi: each i < r \ < nductive layer of each electrode. That is, 

23 preferably, the shield structure shieMs r ^ ^netic field oscillations at relevant 

24 frequencies located adjacent each on of f r. • uctive layers of the electrodes from other 

25 conductive layers of the conductive elec* -o» *s. -nd shields all of the conductive layers of the 

26 electrodes from electromagr^lc osH I) a' ; " - or ^inating outside the shield structure. 

27 HG 1C illustrates ir ^pt/offre.t of " ' ^ the internal layers in energy conditioner 1 

28 from one another. FIG 1C. : ows inse f w. . "A" of the left side of the first electrode's 

29 internally connected layer I7 r ) from sir *n vre's layer 100, and a similar outset distance 

30 "A" of the right side of the first elect roc e Uy connected layer 120 from the right side 
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1 end of shield structured layer 100. Layer 80 is similarly offset, but in the opposite direction, 

2 relative to the left and right ends of shield structure's layer 100. The offset of the right side 

3 end of layer 120 relative to layer 100 enables layer 120 to internally contact the first 

4 electrode's contact 10, without also contacting layer 100 to the first electrode. The offset of 

5 the left side of the end of layer 80 relative to layer 100 enables layer 80 to internally contact 

6 the second electrode's contact 20 without also contacting layer 100 to the second electrode. 

7 FIGS. 1 A-1C show that the shield structure does not contact the first electrode, does 

8 not contact the second electrode, and does not have an electrode for contact to a circuit 

9 element. FIGS. 1 A-1C show the shield structure embedded inside dielectric material so that 

10 the surface of energy conditioner 1 does not include any surface of the shield structure. 

11 FIGS 1A-1C are exemplary in that they show only one conductive layer for each one 

12 of electrodes A and B. 

13 In most applications, each energy conditioner 1 would include a set of more than one 

14 conductive layer for each electrode. 

15 Jh some applications, the first electrode and/or the second electrode do not form end 

16 caps covering right and/or left (as shown it? HG IB) ends of energy conditioner 1. Instead, 

17 the electrodes form part of a surface of the energy conditioner on any one of the front, back, 

1 8 left and right sides of the structure. 

19 In some applications, the first electrode and/or the second electrode do not form end 

20 caps covering right and/or left (as shown in PIG IB) ends of energy conditioner 1, and do not 

21 form part of the left, right, front, or back (a* shown in HG. IB) surfaces. Instead, they form 

22 part of the top and/or bottom surfaces of ep rr gy conditioner 1, and are connected to their 

23 respective internally conductive layers vin additional vias (not shown) extending through and 

24 be insulated from layers of the shield structure and layers connected to other electrodes. 

25 In some applications, each energy conditioner 1 includes more than 2 electrodes. In 

26 these embodiments, each electrode contact* t kast one conductive layer internal to the 

27 energy conditioner, and each such condign - <e layer has an outset or tab portion extending in 

28 the planar direction beyond the extent of 1v; -Iveld structures layers. That tab portion 

29 contacts to an electrode having a surface av? ' ' able for electrical contact with other circuit 

30 elements. The surface of thi s electrode r ay be located on any surface of the energy 
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1 conditioner; top; bottom front; back,; left; or right side. 

2 The FIGS. 1 A -1C embodiment shows 'he shield structure formed from a series of 

3 conductive layers which are elect rically connected to one another such that each layer of each 

4 electrodes is separated from a layer of any other electrode by a layer of the shield structure. 

5 Preferably, the shield structure's conduct] ve i ayers are substantially integral layers. However, 

6 regions of the conductive layers of the shield structure may be removed so long as sufficient 

7 regions of each conductive layer 0 f the shieM structure remain to provide shield structure like 

8 device performance, such as ^ n ^seci i> «- P n-*i nductance compared to non-shielded energy 

9 conditioner structures. For ftennmcy ran- n^ to about 10 gigahertz, this requires that the 

10 spacing between conductive re-ions of the ? »™ conductive layer of the shield structure be 

11 less than one centimeter, pre^< My less \ u - millimeters, and more preferably less than 

12 about one millimeter. 

13 While not preferred, ejrh conductive layer of the shield structure may be replaced by 

14 a grid work or mesh or array 0 ■■■■ ov^r r r ir<>- ^ ) 0 f conductive lines having line separations 

15 of no more than one centimetre and prcf r - " o more than one millimeter, line widths and 

16 depths greater than 100 Anps^-nis, mor~ - *b]y at least 1000 Angstroms in width, and 

17 most preferable at least one rr ; '-~^ in wr ' 

18 Preferably, the insula! ir 5 spacing or . stance between conductors of any electrode and 

19 the conductor forming the sire' 1 r^icmre is *t ^ast 100 Angstroms, preferably at least 1000 

20 Angstroms, more preferably st : «• Wn: ■ *■ r- n, and most preferably at least 100 microns. 

21 The minimum spacing is def *n : n p*-i 1 ' - " electric constant, dielectric strength, and 

22 voltage fluctuations of the us ^ 0 *rgy conditioner 1. 

23 Thus, the FIG. 1A-1*° * ^o-ij n er ^ - mplary of only one simplified version of the 

24 energy conditioner of the inv • ■ : - \ 

25 . FIG. 2Ashowsaseo — c- of **yi*rs r" energy conditioner 200 from top to bottom as 

26 dielectric material top layer c-- , -;( top shield structure layer 220, conductive 

27 inner top shield structure lay - r " 7\ cr^d< \st electrode layer 240, conductive middle 

28 shield structure layer 250, cor e - 5 ^ sec e trade layer 260, conductive inner bottom 

29 shield layer 270, conductive ^ -'-voir V - )ayer 280, and dielectric material bottom 

30 layer 290. Not shown are d ' - - - ! ryer ' v ^n each pair of adjacent conductive layers. In 
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1 plan view, each shield structure layer exten ds beyond three sides of each electrode layer. In 

2 plan view, electrode layer 240 has portion 240a extending beyond the shield structure's layers, 

3 and electrode layer 260 has portion 260a extending beyond the shield structure's layers. The 

4 portions 260a and 240a are on opposite ends of energy conditioner 200. Structure 200 differs 

5 from structure 1 in the existence of the adjacent top shield structure layers 220, 230, which 

6 are only separated from one another by dielectric. Structure 200 differs from structure 1 in 

7 the existence of the adjacent bottom shield structure layers 270, 280, which are only separated 

8 from one another by dielectric. 

9 FIG 2A. also shows via structures 300 traversing the shield structure layers 230, 250, 

10 270. The vias also travers the intervening dielectric layers, which are not shown. Vias 300 

11 do not traverse the dielectric material layers 200 or 290. 

12 FIG. 2B shows the layers without the top and bottom dielectric material layers. 

13 FIG. 2C shows the layers without t^e top and bottom dielectric material layers and 

14 without the top and outer two shield layers 220, 280. FIG. 2C shows the inset distance B 

15 which is the distance, in a plan view, that shield structure layer 250 extends beyond an edge 

16 of electrode layer 240. 

17 Energy conditioner 200 includes electrode contacts like electrode contacts 10, 20 of 

18 energy conditioner 1, which are not show- i RGs. 2A-2C. 

19 In one alternative embodiment, on 1 ^ shield layers 220, 280 are not electrically 

20 connected to the other layers o r he sh i el d * « -uctnre, and outer shield layers are each 

21 individually electrically isolate, h 

22 In another alternative embodiment, outer shield layers 220, 208 are not electrically 

23 connected to the other layers of «V. shield **--uc'' 're, and outer shield layers are each 

24 electrically connected to one ar* - + h n m v i a ? : ir nal vias . 

25 In another alternative e v hodirnen', he levered structure including the shield structure 

26 or structures shown in FIGS .1 - r C are bed f ed in a monolithic layered structure 

27 comprising either a PC board, ■ interpose/:, or a semiconductor chip. In these embodiments 

28 there may be no electrode cont f f mface. Instead, there may be an extension of at least one 

29 conductive layer of each electr* > '-p.yond * K <* p^nar extent of the cage like shield structures 

30 such that the each electrode co v ^ ^ to a r c . a circuit. 
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1 Various relationships between por*»ons of circuits and the energy conditioners of the 

2 invention are shown in FIG?. ^-:! 2. T 1 ^ =s fi ^ures illustrate novel geometric 

3 inter-relationships between ^ v. ry con 1 ners and circuit elements which are within the 

4 scope of this invention. 

5 Hereinafter, energy conditioners ct the invention will be referred to as X2Y. 

6 FIG. 3A shows an X" having i fr ?H cap electrodes disposed longitudinally along a 

7 conductive line of a circuit. ^ ^ e^d r * - ~ electrically connected to the conductive line of 

8 the circuit 

9 Fig. 3B shows an en c — </ rond 4 ' - - Nr 2Y* having one electrode end in contact with a 
• 10 conductive line of a circuit, ? no other ctrodes contacting the circuit. In this 

11 embodiment, the X2Y\enejr " ronditior^" dc^s not require a second electrode contact. 

12 Therefore, it may be manuf -n^d wi ,u v • ,; '^out the surface contact portion of the second 

13 electrode. 

14 HG. 3C show an X n " ' b^'ing ^ -r - on less than the width of the conductive line, 

15 and its electrode end caps r-" ^ h ( fP - o the direction of extension of the conductive 

16 line of a circuit. 

17 FIG 3D show an X?" " >vincr ] ess than the width of the conductive line, 

18 and its electrode end caps - ^ \ at »~ f f hat is between transverse and longitudinal 

19 relative to the direction of r ^ r: onc' - Muctive line of a circuit. 

20 FIG. 4A shows an 7 *"^vi"- : ne of its electrode end caps connected to a 

21 different one of two side V ' ^ : ^ " connect to a different point along a conductive 

22 line of a circuit. Alternate . ' tw- - » res could connect to the same point along the 

23 conductive line of the circ^ ' 

24 HG. 4B shows an - -^vei- \ wherein the length of each end cap of each 

25 electrode of the X2Y[ is g'* r * n * of each side line. 

26 FIG. 5A shows a c ' 1 ^cuits having an aperture upon which an X2Y' 

27 is disposed. The X2Y ! ccr * - ^e ! i - - circuit on opposite sides of the aperture and 

28 the end caps of the X2Y' a 'e/' longitudinal direction of the line of the circuit. 

29 FIG. 5B show and - ' 'ctiv >h an aperture and an X2Y' transversely over 

30 the aperture such that the 2 ' M c?- ■ ' -ng the same point along the length of the line 
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1 of the circuit. 

2 FIG. 6 shows an square shaped metal piece having an aperture and a connection arm, 

3 and an X2Y 1 disposed over the aperture sr ~h that the end caps of the X2Y , s are in electrical 

4 contact with opposite sides of the metal piece. In alternative embodiments the metal piece is 

5 oblong, annular, or rectangular, and the X2Y is oriented at various angles relative to the 

6 extension of the arm to provide suitable p'nase cancellation. The arm connects to a line of a 

7 circuit, to provide energy conditioning. Alternatively, the X2y' may fit into a seat or recess in 

8 the aperture, or may span a 1 en nth 0 f the »^~r f -uie and fit into the aperture and contact 

9 opposite surfaces of aperture. 

10 FIGs, 7 and 8 show alternative f»r""I.ar shapes and multiple X2Y f filters similar to 

11 FIG. 6. 

12 FIG. 9 shows a filter arrangement <n which side lines extend symmetrically from a 

13 circuit line, each side line cor ,f »c»ing <w i r more terminals of an X2Y\ Preferably, each side 

14 line forms a pad upon which <^ X2Y' < ' ^ such that both end caps of the X2Y 1 connect 

1 5 and electrically connect to th ^ ~ n ± 

16 Fig. 10 shows portion o r four r> "'t lines on a substrate, such as is often found in 

17 digital electronics on semicor Mictor ch; - . PC boards, and other substrates. FIG. 10 also 

18 shows various filter arranger- vus jnccr— . -^t 4 ng X2Y's connected to the various circuit lines. 

19 FIG. 11 show another "ranger*" of circuit lines on a substrate along with one or 

20 more X2Y's in various orien" : ^ s r -^cuit line. 

21 . . FIG. 12 is similar to T X 10 ? . : however, FIG. 12 shows some X2Y*s spanning 

22 two circuit lines such that tik ,v ^ninp- r " M *?as one electrode connected to one circuit line 

23 and the other electrode connr- * A to tb*. r circuit line, FIG. 12 also shows X2Y^ element 

24 C having three electrodes, vv ; ^ne el**-' ^ connected to each one of three lines. 

25 Alternatively, an X2Y 1 struct- - f -\ str-" th an internally floating shield structure), could 

26 have more than three electro r , \ one electrode for each parallel circuit line. In 

27 bus architectures this would 'l^ 1 ;' Y' devise to span a series of bus lines and 

28 condition the energy along ; 'ho«? ■ ^ch a multi electrode X2Y 1 device could be 

29 disposed as shown in FIG. V ^ -en i ^ o the extension of the wire lines. Alternatively, 

30 the multi electrode X2Y 1 co< 1 - di ^ - n angle other than a right angle relative to the 
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1 extension of the parallel circuit lines as r*< 

2 line. 

3 FIG. 13a shows an X^ ,r ' and ar ' 

4 has the same dimension as th*. aperture ■ 

5 FIG. 14 sows a circuit '"^ wit 

6 electrode of an X2Y\ Since no ether e 1 

7 electrode for the X2Y' need « - * ^, f 

8 FIG. 15 shows a filte n g«-: ~ 

9 circuit. 

10 FIG. 16 shows a coir"' ' 

11 addition, FIG. 16 shows ar ' ,; " 

12 specified distance from a sm- c - ~f 11 

13 from the X2Y' and other co^ - — nt« " 

14 layer. Therefore, the size, z ir 1 

15 components of the circuit p-- ' ' ' - r r.v r 

16 provided by the X2Y 1 . 

17 FIG. 17 shows a co^ 1 < * ^ 

18 load. 

19 FIGs. 18-20 schema : ' ' 

20 based memory. FET mean 1 :! 

21 equally applicable to bipol " ' 

22 FIG. 18 represents a ' r 

23 for example, filtering of h^ 1 

24 FIG. 19A shows an : 

25 source) of a FET. This al^:' »<•' 

26 small internal inductance. 

27 memory of a voltage or ch - 

28 incorporating the X2Y 1 stir 

29 conductive line disposed cr 

30 electrode layer of the X2Y . 



"irptd to register each X2Y* electrode onto each bus 

1 conductive piece designed such that the X2Y* 
r f n fit into the aperture as shown in FIG. 13B. 
K ne projecting therefrom and connecting to one 
'e of the X2Y's is required, the other external 

"vlously discussed connected to a complete 

nn X2Y' across the source and the load. In 

dimensions insulatively spaces by a 
The size, shape, and spacing of the metal layer 
-apacitive and inductive coupling to the metal 
of the metal layer from the X2Y 1 and other 
y and phase tuning of energy conditioning 

md X2Y 1 having its two electrodes across the 

plication of X2Y' structures to FETs and FET 
n c j stor. However, the circuit disclosed are 

across the source and drain of a FET to provide 
^ents in the source drain voltage, 
electrode connected to the drain (or to the 
^ng of X2Y's's electrodes. X2Y's have very 

time is fast, enabling fast read or write 
3 shows one possible architecture for 
-cture into a semiconductor chip, in which a 
-Ts source or drain to a point contacting en 
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1 


TTTfrQ 90 A and 9fVR nrp nnnloa^ of ^ 


rT ns 19A and 19B showing bulk (A) and 


2 


micgraicQ \p ) ionnauoii oi a memui y 1 1 « 


• rnnnppHnn to both electrodes of an X2Y' 


3 


X^XVJ, Zfl JjIIUWo awlJllJp.it/LC uncut 1 


■ ^ich a series of two X2Y's are disoosed across 




thp load Additional X2Ys C3 4 5 etc) c r 


i ' *e added to the series. 


c 

J 


rio. zz snows a coinptcic ciicujl 


^ ^irh an 1C9Y 1 i<? disposed across the load and 


6 


anotner AZi is oisposeu conneciea 10 a > ■ 


« 'inp tn nrnviHp pnpro"v ronditioninp at htoth 

iJ llC, IU piUVlvXC OlIvJLgjr U.uiiJ.11^ at uum 


1 


extreme enas oi ine ireuucncy mh,cu ■ ••m. 




Q 


TTTr* 91 A cVm\x/c 5i "filler ii^'fim^'TM 
•T1VJ. Z0.r\ SIIOWS o 1111"' r |r "l' \ ■ i 


' ^ortion of a circuit including another novel 




energy concuuoner ^yv-£ i ^ u i. * " u i v i 


- X2Y of FIG 23A is a the same as any of the 


in 
1U 


energy conaiu oners aisciuseu . mi 


^pnt that it includes a conductive shell 

^/ 1/ L LI 1 Civ till VI k| *»* W^JIA\»**»*W * 


11 


enclosing uic t\ onu x> cicluuuc c*uuc'». 


1 - ground shield structure, and the dielectric 


1 o 
1Z 


t-not-ot-iol TKno tVip "FiTf! 91 A YOY 1 inr 1, 

material, mus, merivj. zoa ^ . i i iu 


1 Hoating isolated internal shield structure, an A 




plftrlmd^ mnductivelv connp.r* ip ^ to , 


xtive shell, and a B electrode structure also 


It- 


LU11U.UUL1 vciy WUIUICVICU. lu lj u. 


" 1 . As shown in the filter arrangement of FIG. 


1 J 




v C contact with a circuit line. The longer side of 


10 


ine AZ I IS parallel LU uic ci J » iv •■ 




17 


Jrlvj. Zjv^ snows ine a/, i oi 


flltpmativplv arranged so that a shorter side is 


1 R 
lo 


■nariallpl tn thp pirpnit linp 
pal ail ci lu iiic cucuil nixo. 




iy 


Fllj. Z J-D UlUSlTalcS HA c 1 F J. i - 


arrangement includins the X2Y" of FIG. 23A 


ZU 


in wmcn ine conuueuve t>p 


the connection between to terminals of a 


21 


circuit line. 




oo 
ZZ 


JrlLJ. Z*H- SnOWS a Cllcr H 


-kidine another novel X2Y 1 energy conditioner. 


23 


ineAZi energy conaiuonei ic 


^nmllv tht? <?ame as anv of the oreviouslv 


24 


aisclosec AZi siTUCLures. etc y ve . 


pxtprnallv sviiimetricallv placed conductive 


9^ 


connecuons 01 uio iigiii ai iu » 


terminal contacts. The filter arrangement in 


o»< 


rivj. Z4 snows circuii iinc \ > 


- cr and the X2Y 1 externallv svmmetrically 


0*7 

27 


placed conQucuve connec u o 


conductive oath of the circuit line portions. 


28 


Alternatively, the circuit W ^ 


'c, ana trus AZ i siiucuire may ue ui&poacu uu 


29 


the circuit line in the same co ir- 


■i in FIG. 24, or in the alternative orientation 


30 


shown in FIG. 23C. In eithe^ 


2Y"s internal electrode structures are both 
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1 electrically connected to the circi»t ]in P *- • both sides of the X2Y 1 . 

2 FIG. 25A-25C illusti - — n\ ' nergy conditioning structure designed for 

3 coupling without electrically err' " line. 

4 HG. 25A shows a side v : v ' i X2Y' structure and schematically illustrates 

5 the internal location of capaci ^ ' : n< 1 * nling pads for two electrodes of this X2Y\ 

6 HG. 25B shows a side - - - : r - - '* 4 Y* of FIG. 25A including an optional metallic 

7 casing on all sides except the ^ * ^ ; ' electrode pad recessed from the bottom, a B 

8 electrode pad recessed from < T tetrode plate, a B electrode plate, and shield 

9 three structure layers such tV 1 shield structure sandwich each layer or plate 

10 of the A and B electrodes. P ; v ■»:• ists between the conductive layers to fix them 

11 in position relative to one ai" . r n*e is a dielectric layer of a well defined and 

12 uniform thickness below the /> ids. As in all previous embodiments, the 

13 shield structure electrically f ! ~ n * ifferent from all previous embodiments, the 

14 A electrode and the B e1ee f - ^ do not electrically contact any line of a circuit. 

15 Preferably, the lower surfn : ^ 1 wet with a conductive metal such as 

16 conventional solder, indium A the bottom surface of the X2Y may be 

17 soldered using these metals ^ n f a circuit. Use of a metal solder connection 

1 8 enables the dielectric spaci r» * - r nss of the dielectric layer below the 

19 electrode pads to define di° ' ■ * 'al of the circuit line and the pads, thereby 

20 providing reproducible ind ■ -r oling. 

• 21 HG. 25C shows th* i ve, 1 ayers within the X2Y 1 of FIGS . 25 A and 

22 25B. HG. 25C also showr ' ' o! f he layers at the left side of the layers 

23 shown in FIG. 25B. Howv - ' ments, vias may be used so that the 

24 shield layers may extend b-y — ■ ' " the electrodes 1 conductive layers. 

25 HG. 26A shows in • : ' ; *w a filter arrangement including an X2Y 1 

26 of HG. 25 A-25C wherein ' ' ' itioner is disposed on a conductive line of a 

27 circuit on a substrate. Th- 1 s e A electrode pad and the B electrode pad 

28 are illustrated by dashed 1 4 

29 HG. 26B is a plan -^?ent of HG. 26A also showing the 

30 perimeters of the A and E " : nes. 
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1 


FIG. 27 is a schematic in plan view 


o r a filter arrangement including a variation of the 


2 


novel energy filter of FIGs. 25 


\-25C T' ' 


~ Y' energy filter of HG. 27 is similar to the 


3 


X2Y' of FIGs. 25A-25C in ih»* it include 


s th at are capaciti vely/inductively coupled and 


4 


not in electrical contact with the circuit i ; 


d the filter arrangement includes this X2Y' 


5 


disposed on the conductive line. In cont- 


< *h the HGs. 25A-25C X2Y\ the X2Y' of FIG. 


6 


27 includes more than 2 electrodes. Spe/ • 


1 y, it includes three electrodes and three 


7 


electrode pads. Pads 1 and 2 ^e. orie.^ 1 


^rse to the extension of the circuit line. Pad 3 


8 


is oriented longitudinally sr 




H 2 relative to the extension of the circuit line. 


9 


This X2Y' includes the X2 V ' 




^cture substantially individually enclosing each 


10 


of the electrode structure's to- 


"S to p"" ' 


■V low inductance and high differential 


11 


impedance effects between r ' 


strode*. 


-ted to a conductive line such that the pad 1 


12 


and pad 2 are coupled to tte 1 


'^e as $ Ur, ' % ' 


y may experience time dependent transverse 


13 


voltage differences and fil^ r 


<ho r " ' 


^fferences. Moreover, the time dependent 


14 


longitudinal voltage differe 


■ on t 1 


■J d be filtered out by the existence of pad 3 


15 


longitudinally disposed re 5 






16 


Thecapacitive/ind': 


n . roi: 


^ed by the X2Y' energy filter of HG. 25 A to 


17 


HG. 27 is compatible with 


>F the 


^mcnts previously disclosed herein. Use of 


18 


the capacitive/inductively o- 


>.dfv- 


' structure in any of the previously discussed 


19 


filter arrangements is cent*' 






20 


While HG. 27 sho- 


• 3 


-closes only three corresponding internally 


21 


shielded electrodes, the i p 1 


,. f , 


iat more contact pads and electrodes may be 


22 


useful. Specifically, the i^ 




hi?h frequency propagation modes along a 


23 


circuit line may be in vari 




- -x ample by solutions to boundary value 


24 


equations defining the dir 


' - r- p " . 


line md related transmission line 


25 


characteristics. This sugr 


, .- f o 


intact pads at various spatial distances from 


26 


one another may be useft^ 


1 ■• 


"-vmeticy modes from power or signal 


97 


transmitted along a circiv 




i; ' include more than 3, such as from 4 to 500 




pads and corresponding i 




■ ■ *nd* structures. 


29 


The combination r 


• i r. i i r 


1 p conductive shielding structure can create 


30 


a state of effective differ 


» .1 


.-it 1 xtromagnetic interference filtering 
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1 

1 


H //vr ei ir«r<» rirntprti on A fH ^ ^ n ° ' * v C) r 
juiu/or surge pujivv^uui*. -rvvi , 


- -ingement utilizing the invention will 


2 


nnmnricA r\f of Ipoct nTIC li"P p . '*'"!' 
QOmpilov Ul OX lGOol V/llV XU. - • 


. ir^ponent constructed with shaped 


3 


«l£»r»H-r\r1<^ natt^-mC thflt art* P * ■"'"H r 
eieCtTOQe paLLCIlio Ulai aic j 


faces of dielectric material with at least a 


4 


portion oi tnese respecuvc p 


Jges operable for conductive coupling for 


c 

J 


eicCulCaliy COupieu cncigy 


4 ca] conductors of the circuit 


r 
0 


ine variously scic 1 -- 


'i electric material employed, and 


/ 


positioning ana. usage oi <i 


c ; hielding layer or structure create a 


o 
O 


commonality uetween pan. 


^ -"»d (relative to one another) electrodes 


o 

V 


operaoie ior pruuuLiiig <\ l 


circuit arrangement position within 


10 


the electrical component v 


>l ; ne between the electrical conductors and 


ll 


line-to-ground from the in " 


' ic" vs to internal, conductive shielding layer 




or structure wimin ine tu" 


■ty conditioning operations. 


1 




-fictional energy conditioner are 


14 


determined oy tne cnoice r 


■x tt ode plates and the use of an internally 


15 


positioned, conductive sb 1 r 


» ich effectivelv house a substantial 


lo 


poruon oi uie eiecuruuc i* 


iday-like, shielding structures. 


17 


ine dielectric m? 1 


> v h at least two oppositely positioned 


18 


electrode plates witn a co 


or fr ucture spaced in between will combine 


19 


to create an line-to-nne 


o^ r oxitiiately Vi the value of the capacitance 


20 


value oi either one oi tne * 


capacitors created, when energized. 


21 


ll a metal oxiue v 


s *d, then the multi-functional energy 


22 


conditioner win nave uyr. 


- ' characteristics provided by the 


23 


MUV -type material. ine r 


— structure in combination with the 


24 


electrode plates will form - 


: icitor and at least two line-to-ground 


25 


a m< fins'] 1Y M 11 Ko /*~\ >" 

capacitors, ana win oe o 


er c tial and common mode filtering. 


26 


During transient 


or -naterial, which is essentially a non-linear 


27 


resistor used to suppress 1 


V, operable to limit the transient voltage 


28 


conditions or over voltap 


vprt n th<* plprtrical conductors. 


29 


The inventors cor - 


■ 'uch vias or apertures are defined by 


30 


conductive surfaces sucb 


form a conductive pathway that can 
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1 mechanically and electrically contact to o^e c 

2 structures. 

3 The inventors also contemplate fr- 1 r 

4 square, rectangular, or genera I ly round, d w 

5 The inventors also contemplate "t \ 

6 layers forming the non-shielding electro^ s, 

7 without electrically contacting those 1 ^ ^ :i 

8 layers of one electrode structure to or- - : ' 

9 pother electrodes structu re. 

10 The inventors contem^i ate in^ :r v " 

11 in USPs 6,018,448 and 6,37? <H3V"" \ 

12 by modifying their conductive <-Av^ r) f v 

13 from a circuit to which the co^ ^ i ™ ■ ' 

14 capacitively/inductively cc^- ted. 

15 embodiments may be mod : f °rt to cr - 

16 structure with dielectric m?< ^tl. ^ 

17 may be uncovered, but rec~: 1 fr~ - 

18 The number of p!a*r \ u *. " ' = 

19 7, at least 9, or at least 21 . T! r?' : 

20 total surface area of an el e ^ 

21 least 3, at least 5, or at lear* \ T' - 

22 at least 3, at least 4, at lea * u 1 

23 Preferably, the ele- ' 

24 capacitively/inductively cc . - 

25 coupled to conductive li n ? . ; 1 » c ' *■ 

26 conductively insulated fr<~ ^ 
27 

28 



note conductive layers or surfaces in the 

* may be irregularly shaped as opposed to 
g for example upon desired application, 
may pass through conductive layers, such as 
layers forming the shielding electrode, 

'*r to electrically connect, for example, 
■Ithout shorting that electrode structure to 

a energy conditioner embodiments disclosed 
000218 (now published as WO 2004/07095) 
- 'hat is designed to be conductively isolated 
-s are designed to be conductively or 
luctive shield structure of those 
outer surface of the conductive shield 

• ne portion of the conductive shield structure 
-face regions of the structure, 
-e m*y be 1, 3, at least 3, at least 5, at least 
■ • irface area of the shield structure to the 
nay v e at leastO.l, at least 0.5, at least 1, at 
cc^odes in any structure may be at least 2, 
1 6, at. least 32, or at least 64. 
'ctir r s are designed to connect or 
onne' ted or capacitively/inductively 
inductive shield structure is designed to be 
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1 

2 

3 CLAIMS: 
4 

5 L (Original) An energy cor ^^« a >- '♦uprising: 

6 an internally floating r ' ^ ■ ' ■ 

7 a first electrode s true/ 

8 a second electrode str 1 * ' 'i. r *; 

9 wherein said first elec ' ^ ^'r-r 1 ^ ^ norises at least one first electrode structure 

10 first conductive layer, said s^ r ~nd * ' f 1 r > "ture comprises at least one second electrode 

1 1 structure first conductive ] » m r 

12 wherein said intent 7 " r '^'-- ^ - --cture shields said first electrode structure 

13 first conductive layer from r ' ' w ~ structure, and said internally floating shield 

14 structure shields said second ^ ^ r ^ rs t conductive layer from said first electrode 

15 structure; and 

16 said first electrode s 1 — - - t electrode contact region. 

17 

18 2. (Original) Af 1 * - w f ■■«s^g the energy conditioner of claim 1 and 

19 a conductive line segment v ■-■ : " st electrode structure contact region is 

20 electrically connected to s ^ - ; ^ ^ient. 
21 

22 3. (Original) A c*~ : " " ' " coaling energy conditioner, comprising: 

23 an internally float ; \ 

24 a first electrode s ' ■ ■ ; 

25 a second electrode 

26 wherein said first r 1 - ->n^.s at least one first electrode structure 

27 first conductive layer, said s ■ ■ « < lure comprises at least one second electrode 

28 structure first conductive 1» 

29 wherein said in ter^ ? n n ' ' t j re shields said first electrode structure 

30 first conductive layer f ror- ! ^ - - xture, and said internally floating shield 
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1 structure shields said second el^etmrte stn ict« ret conductive layer from said first electrode 

2 structure; and 

3 said first electrode str^'ire irr.'"des a f '«rt electrode capacitive/inductive coupling 

4 pad. 
5 

6 4. (Original) A filter ATTanwrnem cnr^rising the capacitively/inductively coupling 

7 energy conditioner of claim 3 — h q r/W^- 1 n e ^cr me nt of a circuit, wherein first 

8 electrode capacitive/inducti v~ ' : ■ - * d i acitively/inductively coupled to said 

9 conductive line segment. 
10 

11 5. (Original) An inte^a! 1 *' ^eMed ovcitor comprising; ■ 

12 a shielding conduct i v« 1 -v*~ 

13 a first electrode de/ ; r - n f 1 r;t " * ' v^ode layer, wherein said first electrode 

14 layer is above said shielding ' 

15 a second electrode de - l r v nd electrode layer, wherein said second 

16 electrode layer is below said f d -rndv . T *yer; 

17 wherein said shield^ n ! * • w ^d said second electrode are electrically 

18 isolated from one another: a 

19 wherein said first He* u ' ' , J -V^^ode, and said shielding conductive layer 

20 ace positioned and sized rHf *■ ^ tat any straight line passing through 

21 said first electrode and said * n - 1 ♦* said shielding conductive layer. 
22 

23 6. (Original) An er>- y — "'"^ r — -ng; 

24 a shielding defin^ f \ ~ " ' r ?' 5 conductive layer, (2) a center shielding 

25 conductive layer, and (3) * 1 1 ,,v r " ! ^ : v<>, layer, wherein said upper shielding 

26 conductive layer is above - ^ * - " ' ; ve layer and said center shielding 

27 conductive layer is above s r i ve layer; 

28 a first electrode del i « f i 1 " ' . Je layer, wherein said first electrode 

29 layer is below said upper <i: v -id above said center shielding 

30 conductive layer; 
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1 a second electrode defining at least a s^ond electrode layer, wherein said second 

2 electrode layer is below said center shieldi ng conductive layer and above said lower shielding 

3 conductive layer; and 

4 wherein said shielding, said first electrode, and said second electrode are electrically 

5 isolated from one another; and 

6 wherein said first electrode, said second electrode, and said center shielding 

7 conductive layer are positioned and r ^. r1 • el ~ t; r e to one another such that any straight line 

8 passing through said first elec^ode n-. * - »d * electrode contacts said center shielding 

9 conductive layer. 
10 

11 7, (Original) The conditioner c f - cte ; ™ 6, wherein said shielding further comprises at 

12 least one conductive aperture opera KU . ^ cr^Vmtively coupling together all of said shielding 

13 conductive layers to one anot'-^r. 
14 

15 8. (Original) The conditioner rf clai r 6, wherein said shielding further comprises at 

16 least one conductive via struct ure o' w rhle fr r conductively coupling together all of said 

17 shielding conductive layers \r one ' ' T r. 
18 

19 9. (Original) The co^Uticr ^ of cb 1 - r \ wherein said shielding further comprises at 

20 least one conductive aperture, 'vh* ,v ' :! - ' ' ^ t one conductive aperture passes through at 

21 least said first electrode layer <- i 's° : 1 — nd trade layer; and 

22 wherein said at least r - e c<^ - * • ^ ve ' tnre i s operable for conductively coupling 

23 together all of said shielding • w v 1 -*y* one another. 
24 

25 10. (Original) The c<^ Mt ; ^ ^ r v < , "/herein said shielding further comprises at 

26 least one conductive via stru * ! -~*ast one conductive via structure passes 

27 through at least said first el eo ' - ' ~ond electrode layer; and 

28 wherein said at least <- : ve* ^picture is operable for conductively 

29 coupling together all of s ?• i d I 1 * yers to one another. 
30 
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1 1 L (Original) The en*^oy ^ *i o ne r of cJ aim 7, wherein said shielding is not 

2 operable to be physically coup 1 - 1 f ' ™it p:' \ 
3 

4 12. (Original) The energy c^n -r 'toner ^ r 1 aim 8, wherein said shielding is not 

5 operable to be physically coup 1 -d < ^ - ^ : lit p : i. 
6 

7 13 . (Original) A me' ^ - 1 ^ f - - ' ' ^ ar - - -ray conditioner comprising: 

8 , providing an interna! 1 - - '-Id -;ture; 

9 providing a first electr e; 

10 providing a second el^ ^ ' f 'ire; 

1 1 wherein said first elec :.'•<" re c ~ -arises at least one first electrode structure 

12 first conductive layer, said se ^ * -e s= ; are comprises at least one second electrode 

13 structure first conductive 1 »y - 

14 wherein said internal 1 "^mre shields said first electrode structure 

15 first conductive layer from sr : xtrc structure, and said internally floating shield 

16 structure shields said second "ctn»- rst conductive layer from said first electrode 

17 structure; and 

1 8 said first electrode si - ^ ^ s . ^ t ectrode contact region. 
19 

20 14. (Original) A me" ' *<* f " r ^ngement comprising (1) an energy 

21 conditioner comprising an r mr 1 ' structure; a first electrode structure; a 

22 second electrode structure; v < ^e structure comprises at least one first 

23 electrode structure first con: 1 i -on d electrode structure comprises at least 

24 -one second electrode struct' t 5 • wherein said internally floating shield 

25 structure shields said first C irt " conductive layer from said second electrode 

26 structure, and said intern a 1 \ ' 1 shi elds said second electrode structure 

27 first conductive layer from ?. * c ~e; wherein said first electrode structure 

28 includes a first electrode cc- ■ 3 ' 'kictive line segment of a circuit, 

29 wherein said first electrode r s electrically connected to said 

30 conductive line segment, c^ 
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1 


providing said energy on«y-Ni;ion<»r : 




2 


providing said conduc 


• 1 y 




*nd 


3 


electrically connecting 


. ■ ' ' r^tv ' 


'V 


segment to said energy conditioner. 


4 

5 


15. (Original) AmetK 




"la" 


naciti vely/inductively coupling energy 


6 


conditioner, comprising: 








7 


providing an intern ' < ' 




-Id ■ 


Picture; 


8 


providing a first elec 




i 




9 


providing a second e 7 








10 


wherein said first eler 


■ ?, ■»:. 


-r> 


"■nrises at least one first electrode structure 


11 


first conductive layer, said sp 




o c 


•vnrf> comprises at least one second electrode 


12 


structure first conductive lay 








13 


wherein said intern » r 






^cjvvq shields said first electrode structure 


14 


first conductive layer frorr s 




♦■ 


- structure, and said internally floating shield 


15 


structure shields said secor 




"*f 


Srp* conductive layer from said first electrode 


16 


structure; and 








17 


said first electrode s f 




"'?.S ? 


^ electrode capacitive/inductive coupling 


18 


pad. 








19 










20 


16. (Original) The r 


. • . r _ 


* -n r«* - 


-ircuit including the method of claim 15, and 


21 


further comprising capaci f; * 






■ '-'I said energy conditioner to a conductive 


22 


line segment 








23 










24 


17. (Original) Amp' 




tig 9 n 


: i.^rnally shielded capacitor comprising; 


25 


providing a shields 








26 


providing a first el 


'"i-i- ; 




a first electrode layer, wherein said first 


27 


electrode layer is above sr 


MT ' 




"'er; 


28 


providing a second 


-■ r 1 




t a second electrode layer, wherein said 


29 


second electrode layer is be ' 


•■ ' 


iinp 


^ 1 ictive layer; 


30 


wherein said shield' 


'it* - * 




rid said second electrode are electrically 
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1 isolated from one another; and 

2 wherein said first electrode, said second electrode, and said shielding conductive layer 

3 are positioned and sized ielatr"*. to one an-th such that any straight line passing through 

4 said first electrode and said second electrode contacts said shielding conductive layer. 
5 

6 18. (Original) A method of maki n * a- energy conditioner comprising; 

7 providing a shielding '-^fining at le*st H ) upper shielding conductive layer, (2) a 

8 center shielding conductive 1? ^\ and (3) » shielding conductive layer, wherein said 

9 upper shielding conductive I? ic above ° ; ^enter shielding conductive layer and said 

10 center shielding conductive \r 1 ; r *bov* sa" lower shielding conductive layer; 

11 providing a first elects ^ tefinin? ^ast a first electrode layer, wherein said first 

12 electrode layer is below said »y -r»er shield ^ inductive layer and above said center shielding 

13 conductive layer; 

14 providing a second e^-^^e defl ,_ ^ ** least a second electrode layer, wherein said 

15 second electrode layer is be^ 1 cen'- - 'ding conductive layer and above said lower 

16 shielding conductive layer; a 

17 wherein said shieldir. 1 r irst *~ -de, and said second electrode are electrically 

18 isolated from one another; a* 

19 wherein said first ele<- -:le, said ~ - • electrode, and said center shielding 

20 conductive layer are position - ,} size' 1 : v e to one another such that any straight line 

21 passing through said first & «nd ond electrode contacts said center shielding 

22 conductive layer. 
23 

24 19. (Original) The n- — . of c> ' ^ \ wherein said shielding further comprises at 

25 least one conductive apertnr - ' le f ictively coupling together all of said shielding 

26 conductive layers to one an- 
27 

28 20. (Original) The r ' of c .-. -\ wherein said shielding further comprises at 

29 least one conductive via str ^r oonductively coupling together all of said 

30 shielding conductive layers f . ■ r ^ 



0 
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1 21. (Original) ITien^w <^im 

2 one conductive aperture, wh<v; - id ? ' 

3 said first electrode layer or :mc\e' 

4 wherein said at least c — nduct 

5 together all of said shielding < * ~ti v 
6 

7 22. (Original) The ir-' ■ - 1 - r r? 

8 least one conductive via stri 1 1 n 

9 through at least said first ek V~ 

10 wherein said at least 

1 1 coupling together all of sak 1 
12 

13 23. (Original) Ther- ^ 

14 physically isolated from a c 
15 

16 24. (Original) Thee- 

17 be physically isolated from f r°' ;■ 
18 

19 25. (Original) A met * " " 

20 comprising: 

21 an internally floating ' ? f 

22 structure; wherein said firs 1 : ^ 4 

23 first conductive layer, said .«= 

24 structure first conductive la »»■ ; 

25 first electrode structure firs* ^ 

26 internally floating shield st 

27 layer from said first electrc 

28 electrode contact region , sr ' 

29 connecting said enf 1 ! 
30 



'•-.rein said shielding further comprises at least 
e conductive aperture passes through at least 

layer; and 

ture is operable for conductively coupling 
o one another. 

'"herein said shielding further comprises at 
' ^st one conductive via structure passes 
-cond electrode layer; and 
< -uoture is operable for conductively 

e layers to one another. 

'"herein said shielding is designed to be 

: u Mm 20, wherein said shielding is designed 

*rty conditioner, said energy conditioner 

•i i st electrode structure; a second electrode 

- - dses at least one first electrode structure 
i '» ■ * e comprises at least one second electrode 
. ernaily floating shield structure shields said 
" -pid second electrode structure, and said 
d electrode structure first conductive 
n electrode structure includes a first 

-•■ttrical circuit. 



' WO 2CI05/065097 



PCT/US2004/039777 



1 26. (Original) A met w! of usino > r*nsHH vely/inductively coupling energy 

2 conditioner, said energy coiv T r cc r ■«* : n internally floating shield structure; a first 

3 electrode structure; a second * rode ?' p * i herein said first electrode structure 

4 comprises at least one first e 1 ^'lestr. 1 f» t conductive layer, said second electrode 

5 structure comprises at least - ^cond e 1 • ^ structure first conductive layer; wherein said 

6 internally floating shield star shiel^ r rst electrode structure first conductive layer 

7 from said second electrode $< — , ^ ' • : '—nally floating shield structure shields said 

8 second electrode structure f : 1 ' said first electrode structure; and said 

9 first electrode. structure inc 1, + -^citive/inductive coupling pad, said 

10 method comprising: 

11 connecting said en e i r — \\\>^> ^ ^ectrical circuit. 
12 

13 27. (Original) Am^ , " p '^-;' ™ P 'i y shielded capacitor, said internally 

14 shielded capacitor comprise* " *3 layer; a first electrode defining at least 

15 a first electrode layer, wher ^r is above said shielding conductive 

16 layer; a second electrode df - 1 1 ' • 1 «- • ectrode layer, wherein said second 

17 electrode layer is below sa* » la v e r; wherein said shielding, said first 

1 8 electrode, and said second *. : ^ y solated from one another; and wherein 

19 said first electrode, said ser - iH ^'nelding conductive layer are positioned 

20 and sized relative to one ar t line passing through said first 

21 electrode and said secon d * 1 ii ng conductive layer, said method 

22 comprising: 

23 connecting said in tc '"or *n an electrical circuit. 
24 

25 28. (Original) Aip" ' n v conditioner, said energy conditioner 

26 comprising: a shielding de ' Iding conductive layer, (2) a center 

27 shielding conductive layer c^n ductive layer, wherein said upper 

28 shielding conductive layer ring conductive layer and said center 

29 shielding conductive laye»* V *\ ng conductive layer; a first electrode 

30 defining at least a first ele< 1 first electrode layer is below said upper 
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1 shielding conductive layer anH above said 

2 electrode defining at least a r conr! ^rtr 

3 below said center shielding <^nduc< ; 1 

4 and wherein said shielding, ?^d first 

5 isolated from one another; a T -H wher^i ^ i 

6 center shielding conductive 1 »yer are no* : 

7 any straight line passing thr? " ; * r ' w 
,8 center shielding conductive 

9 connecting said ene- 

10 

11 29. (Original) The r- - f hoH 

12 least one conductive apertir 

13 conductive layers to one an f 
14 

15 30. (Original) The r ' - 1 

16 least one conductive via str 

17 shielding conductive layers 
18 

19 31. (Original) Ther ' 

20 least one conductive apertu 

21 least said first electrode lay 

22 wherein said at lea? 

23 together all of said shield i r 
24 

25 32. (Original) Ther 

26 least one conductive via sf 

27 through at least said first e ■ 

28 wherein said at lea' 

29 coupling together all of sa 1 
30 



r-cMor shielding conductive layer; a second 
■e v ";r, wherein said second electrode layer is 

; ! above said lower shielding conductive layer; 
™'e, and said second electrode are electrically 
I "irst electrode, said second electrode, and said 
■ >red and sized relative to one another such that 
v-M-mrle and said second electrode contacts said 
' — 'uprising: 

lectrical circuit. 



"'herein said shielding further comprises at 
• '""-lively coupling together all of said shielding 



^herein said shielding further comprises at 
-inductively coupling together all of said 



- herein said shielding further comprises at 
st one conductive aperture passes through at 

( 'w f e layer; and 

r c is operable for conductively coupling 

- one another. 

' herein said shielding further comprises at 
^ast one conductive via structure passes 
<-~nd electrode layer; and 
. . ture is operable for conductively 
layers to one another. 
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1 33. (Original) The ir^ 1 herein said shielding is designed to be 

2 physically isolated from a err 
3 

4 34. (Original) The rr* - - ? " herein said shielding is designed to be 

5 physically isolated from a c : 
6 



34 
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